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(57) 

Cfi?}^¥fS] cmv-y r^rmm 1 ±ic g a n?s#» 

i/'AuS7«:m-rSo (1 0 0) ffi:>3{ii(OpSi 
GaPS«8±tCN 1/Au/I n)S9*je/R-rSo N 
i/AuM7*3<}:r>*N 1/Au/I nM9«r/M^TCffi 

*g8i:«rJg^-rSo pSGa PSS8(^>flB8i!t 

So Jg•&m^ C®-9-7r-l'T»«l«:l^*b. pSGa 
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m^m 1 ] mim^ in- wmit^m^mtii^m 

±tEm{mmi i i-wmtt^^i^m^. mm^'p 

^{tti^i 1 1 -vmit^^mwm<Dmmm:&f^t 
*Ms j?-sst-r s * 3 ic±i3^ 1 <Dmmt.±fE,m 2 /o 

im^mzl ±fB^2<DSffi{i S 1 , G e Sfcti I I 

# SI t -r 5 is^js 1 tEm.o:)^imwmm^<o^wimi^m 20 
cn*^ 3 ] ±15^ 2 cossawatt^^-r s c i: ^ 

[W5i?«5] ±t2»«i44'rae«±tegfb!|*)^ I I I 
ft. 

cw^jse] ±i2«i®tt4'ras{i±fB^{k^?s I i i 

mim 7 ] ±ias{k^is 1 1 1 - ym.it'^m^mw 
m\.t (000 1) ffi??ttcDfi8SM-efe ») , ±mm 2 ®« ^0 

im^ 1 1 I -vmit^^^mwmo < 1 - 1 0 o> 

<2 - 1 - 1 o> :^^t±tim2<om^(o <i 
1 0> :^FiBii:*^{Sff-Scf-S<tdfc±^^ 1 a)mmt± 

mm 2 <DS« t :&*Bstctt«^t)-<j-r 2. i 3 icLfcct 
mo [00 0 1] 73ip)*^±fe^ 1 ©s«(d±ib-7?©± 
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2 

!|aiiiJ8i!t:e© [000 1] 7&lS]»cSil;S:;^|6j. < i - i 
0 0> -n^^tzXt <2-l-l 0> :^riR]i:±fBll2cr)» 
«<o <i 1 o> SS[t-5J:3tJ:±i2mi<D 
»tSi:±fB^ 2 0«ffii:«rffl5{c{5iB^t)-y:-r J: 3 Id 
LfcC fc%#iiil-rS|»*« 1 fB«<Diii«i4:fgJfe«?cO 

im 1 IBttO¥»^t:|g5t«?©3te5Sfm4affi®JBfi8;5rr*o 
CW^^ I 0 ] ±f B^ 1 L fc?*. ±f B^ 

fctti' 3 -y h4^14<D«@«rJ^fiR-rs <fc 3 fC Lfc C fc:&!Rf 

mm^ \ 1] ±i3S2o««±t±ie¥3s«:%jt^ 

Co 0 0 13 

Co 0 0 2] 

C«f3^<Ot$^l5] GaN, AlGaN. GalnN^SifCO 

K) 3S I I I - Vfi5{l:^^¥»f* 
fi. ^©^SiJ^iH*^ 1 . 8 e V*^e. 6. 2 e VlcMoT 

CO 0 0 3] comimjki i i-vmit^^mmc 
j:»)%jt^'r:t-K (LED) ^^^mi^u—^ae^^m 

m-r^m-^iai^ CaN. AIGbN. GalnN^H 
^^MtaMU fgJtJl («14^) «:nSi'^'y KM«3 

CO 0 0 4] tf^gijaf ^^^tcti. 

G aNIS^#f*U— tft£:fcV>Tfe, SHaicJ:*)^® 
^ Jg^f S c i: t/^U^ e> tiT ^ ^ 5. 
CO 0 0 5] G a N3S¥S|<!|c<0igB^figSlCfflV>P, 

nS— 0€)^S:S:S^gi:LT. t/^t)«)5 6 H (0 0 0 

1) ffis 1 cs«*<fe§*^ CC06H (0 00 1) as 
75'i«a*^a</>K:-aL, {2-1-10} M ( tasj i: 

Co 0 0 63 G a N3S^3i^^i:(DiiiSB^^S^Cffl^,^P, 
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(3) 

3 

CO 0 0 7] MII6<imJi!i>!)^6Mfci:#tc{i. cOiSm 
5ti§ (0 0 0 I) ffi ( rcffij fcpftfns) •y-^r-r 

1-2 0} mi TASj fcufffns) -y-^r-frssE* 
[0 0 0 8] ^c-v. c<ocmv-yr^TmmLicG a 

N3S4i##::&^S*-a-S C i: J; t) J^fiE^nS G a N ?S 

n^<OG a NlSi|i39i!|cjB*SJS'l4'r*>J:'y^yi^ CR 
I E) ffil;:i!3^ffix-yg=->yrsci:fc<J;t))ma4S 
ffi^JgfiELTV^S (0IJA{f. Jpn. J. Appl.Phys. 35(1996) 
L74)o 

[0 0 0 9] G a N?^^l»mil^^tia 

[0 0 10] ^p>{c. ■^yr-^r&^iim.n.ffJicmBii. 30 
<o»«•p*«^:^:*^e„ ^©±tc}|gfilcLfcG a NJS^ii^ 

'^ymm-r?>m-^irai. g a a s?s^#<*u-if*ir^ 

[0 0 1 1] Sjfi. »«<0^-&a*i5SripJfflbTG 
(Appl.Phys. Lett. 68 (1996) 21 47) „ <10:73ffi(i:<tn -^0 

ii. c^^yr'^Tmm±icG aum^^mt^. c<o 

G a Nm<Dmmic l n P»«^JE«bT 7 5 0 "fe 6 0 

fc+^^*W^t-e»< L/ttts GaNM*3J:0*CM-9-7 
rf'7»«*^F»1-r5il i:{C<t D G a NfftClir^ffi*^?. 

c:07^J*tc:a:»5nSGaN®fcnSl nPgi:<^>i$ 



10-41586 

4 

•p. cnti. «^A^n§!iI n PM{BiJ*^P>n^G a NUPJ 

COO 1 2] tc?>-C. ^^mi^\y~'*flc^\^-^Xlimn. 

^©I n PS«kUTpSOt.<0«fflV^«iESS!!)^fe 
So L*^b^*^?>, piyi n P«««rfflt>;Si:, 
;*c#^P^®A^^C5o -r^t)-^, G a Ni; I n PfccDX 

WliC^tllt. N<Diz^tS:^^mmtiC^ 0 G a nomW. 
?^{±?^^fcffi< ;S:S i:^^,3nTV>S (Jpn. J. Appl. P 
hys. 32(1993)4413) o Sfc, ^Slftctf <0 F e CDx^/l/ip 
— *Pffi*4*j8fcL;fe^^t>fe!? (Materials Science an 
d Engineering 829(1995)61), -etllCJcS i:> G a N i: 
I n P i:<0ffiffi^^O]l±(Dx;^;l/:^J-M{i 1 . 7 e V 
1?feS„ C:nP>lCJ;ntf. GaNt I nPircD/^VKgE 
01 2:feJ:0Ell atcS^-T^t-SlcfeSii^JS^n 
So CCt?. 0 1 2{±:79>y h-'^>'H*T';WcJ;aG a 
Ni: I n PiiO/'tVFSSg^feS^L, 0 1 3{±plJGaN 
i:pS!l nPi:cDM>F^i^*^-ro s&fe. 01 2*5<J; 
r>*0 1 3 IC*5V>T. Eo {ie^^©T4SC)x:^;l/ip-, 
E» imn^^<D±i^(Dx.:^j]y:^—. Ef {i:7x;l/^x 
^S^-To Sfcx 01 2{C:|3V>Ts E»i = 3. 4 
eV. Eg2=l. 34eV, A Eo =0. 3 6 e A 
Ev = 1. 7 e W$>^o 

[DO 1 3] 01 3*>?.tJA^S<J;5{C, pSinPtJA-' 
eiETL^j^A-rstfrica, 1 e Vt^±(r)li55cOiE?Lti: 

[0014] 

[0 0 15] i^tzif-ox. ca:>mmmm^t. s \ cm 

A^ e>tt®«rSJ K>mtct ©Wit 
[0 0 16] 

T. ^mw^im^^mi&t^mimj^i i i-vMt 

P4Jl«:y>LT, l|ggtt**-r5lg2 0a«CD-7^0iffi 
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5 

^t^^oicmi (Dmm tmz os« t ^mMicuLm^ 

S c t ^^t^ i: -r S t. (D T'fe 

[0 0 17] c<Dmmic^^^-c. mKommt. ^<d± 
icmmjki I i-vmit-^m^mi^m^^m-^^^c lo 

coo 1 8] CeD^B^tCfcV^T, ^20S*g{i, ftliW 
ff. Si, GeSfcttl I I -VMt'&tl¥«i*:*^P.* 

#i*i:LT{i> GaP, GaAs. InP, InAs, 

G a S hrs.Eti^mfibn^o 

CO 0 1 9] COISB^tcfel/^T, 20 

CO 0 2 0] c<D^mict3\,^T. ^itmjk I I i-vm 30 

it^^mtif^Slt. < i: fe G a fc * tf N « 
tftifc— aw±©l I ligOT^feJcDV^Z-cfiA s*3<J: 

*W«i:s GaNB, AlGaNM, GaInN®, 
A ! G a I nNg3&ift?feS. 

CO 0 2 1 ] co^B^^^:fev^T> 0iJ^{*, mm^ I I 
I - vMt;-a-%^wi*B« (GOOD my;it(oi^mm 

<i - 1 0 o> ■^\ri]iirzii <2 - 1 - 1 o> ystnitmz 
<Dm^<o <i 1 o> 7DiRii:3!)Ma(?-gcr -Sidled 10 

a«i:^2 0Sffii:S:ti5lcffiB^tj-&-rSo *fc, ^ 

fb^^i^ I I I -vmit-^^^mwm<D [coon 751 i^j 

I I -ymit-^^mwmo [0001] n^^^cmmji 
7?(pj. <i - 1 0 o> :)5ri5]^fe{i <2- 1 - 1 o> TJiR) 
i:^2®»«<D <i 1 o> 7?iRit*Ms(r-Sfr5<};a{c jo 
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<; 

[0 0 2 2] ilco^H^^^:*3V^T{i, *§ua<j(c{i, m\M 

t±, ilfei^lSft, f 5i-:/ftAS, rtg|5$l{5^S, ffii6ji»'\ 
y-u (BH. Buried Hetero)^tJfi}**^t J;S«iJftSlES& 

CO 0 2 3] z.(ommcis\^^xit. mxii. ^i©*tg 
mtm^i I I -vMk^i^^|s«»s± 

CO 0 2 4] C(DSIB^l£:*5V>T{4. JffMfcfi, ^2£0S 

CO 0 2 5] ±.m<D^K>Kmm.^ntct.<om^\Jiiis\4^x 

fi, M 1 ©«««±{CfiKft*-a:fc^ft:^^!ilR I I I -VMk 
1 ©»«*^**fe«8l< Lfc^, m2 0»««:»g8-r 

« ii f: ic <k ») g{fc;!^2^ I 1 1 - vmit-^m^mwm-^m 
mhTmi.mma^mm-r^^o\chx\»^^<ox. mi 

tiGa PSmH*fflv^S<li:*tT^, 
tf^2©S«i:fe^m»«;&fflv^Siifc*^T*^So * 

tc. m2<DmmtLTmm^^m-r^^(D^m\'^^!it 

So mmmi I I -ViK{k-&t|ii^©<*®i:m 

TV^SdiitJ;?). I I -VMk^il*!^**^ 

®i:^2©»^fii:«:ieS5g!^■r5«^<^)<fc5^c, s^s 

Co 0 2 6] 

(Om 1 OilSlJgftSfj: G a N U-if (Di^ia;^ 

3S»o {2-1-10} m^mmmtLrnm^i^m. 
CO 0 2 7] co^lOll^6}gsi^cfev^T«, *-r, 0 

7i^*teLfc*^^JRfk^^ffl^5 (MOCVD) 
4^^U7;tfXi:LT0iJ;^(*H2 %?3itL, 1 0 50 
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CO 0 2 8] &W^&^mPii£5 3 OXicT^^fTc 

^UGamnt:LX(DhVp^^J\y:ff^)^Ix (TMGa. 

Ga (CH3 ) 3 ) *«i&u mmtmrnt-snrccm 

m^diZ 5 nmT&So 
[0 0 2 9] 0 nc^-Tcfc^tC, clcOGaN/^y 

h^2. nMAl GaN^^y\^m3. TyY—^<DG 
aN?gttil4. pS^A 1 G aNi?^*)/ K®5t5<fctf pffl 
GaNnv^^hJie^^/llS^j^^S^-^. l^— ifiiig^J^ 
^*r§o SiSitPI^'NiTDTMG a(^« 

i&«rf#±b. NHa ^«l&fi^OS*J^ttft;5^e». 
S*^fi?lJx.tf 1 0 0 0 r ^T±#^^fcm. S/Srp*9tc 
TMGa*3<i:t/n§yF— /^>h^UT<Di/'^>' (S i H 

4 ) *«J&bTn§iGaNny^>>'hS2*^S^-^i- 
So ^tc. SiSiPP«9tc Mlp<^;l'r;l/^::ie7^ (TMA 
U A 1 (CHa ) 3 ) ^#tJ&UTn^A I G a N^^ 
*y Kil3«:^g$ii^o S/Sr P*3^i7) T M A I :fe 
cfct;S iH4 <0#t«&«rf#±U TMGafecfcC^NHa 

So S/S:^rtfrcTMA 1 :|3j:tf p^H— /^Vht 

LT<7)->i^n^>^rS^xr:;bv^*e/r>A (C p2 M 
g) ^«$&bTpg/A 1 GaN^^^y F®5*^S^-^i: 
So ^/fijprt^OTMA 1 cDfltJ&^f?±LTp§i 

G a N 3:/:$? he 6 ^^g^^So 
[0 0 3 0] :^:}o. ^S^Off^co-P^ WS i:. 
G aNnv^^ bii2ti3 /xm. ngl A 1 G a N 
KM34oJ:t;p^A 1 G aN<5^^'y K/lSiiO. 5 /i 
m. GaNgtt®4tiO. 05/im. pSSGaNri^^r 
^ MletJ: 1 ^im'T^^So ^/cix nMAlGaN^-^^y 
FeSfccfct/pS/A 1 GaNi^'^^y F^5<DA Iffl^tb 
J±mfiO. 2TfeSo ^SJii. nSiGaNny^i^F 
B2^ocfca^n§!JA 1 G a N^-^^y FM 3 04^-v U TiiJS 
(i:fi?y;^tf3x 1 0»8cm-\ piliA 1 G a N^^^y FM 

5 fe<i;r; pSi G a N rr v^? he 6 co:^^^ U TiiatiM 
^(f 5 X 1 0^7 c m-3-^^fe;5o 

[0 0 3 1] CoT. C®-9-:7r><TS«^^cDJ:tc^ 

[0 0 3 2] El7tCfcl/>T. cffi-9-:7r-rrs«(7):^*u 
xvx— i^3>:7'^^y h (OF) 0:7j[Rl(i 1 1 1 - 2 

0] -n^ ( rA??ipjj hPf(fns) t^o^ c:oa:?^i^i 
tcSiti^ (1 1-2 0) ffitiAffi^fq^tfnSo cicDc® 
1f:7r^TSffi±C0G a N^^^^eoiSp^smcffii?- 

7 7^7S1fiOj^B^BWtc3\fUT3 0' iHlfiLTl/^So b 
tcb^-DT. CSit^r-fT^ffiOAi&iqjti. ccocs-y- 
77^7»S±^7)GaN3S^Wi*Stci:oTt^ [-1 1 

0 0] TJfp] ( rM7i[o]j i:fq^tfns) -efcO. c:(DM>3 
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\u\icmu^ (-1 10 0) mtumtmiti^o 
[0 0 3 3] m^(Dm^<D^:sM. G a N^^mi^omm 
m^mift (00 0 1) s (cs) *5<fcD* {2-1-1 
0} (A®) v&o. mcmmnrnf^m^i {-no 
0) (MS) v$>^ctti^t>f)^'Drc msms) o m? 
tc. G^^yT-fT»^±ifCj&mi.rcGaNj^^mwm 

^ici:^. Gm^yr^rmmc^ir^'^y^ff^XKi. 55^ 
{c^(D^'yy^:^\^{cri^^rG aN^^^mi^mtmn 
JO So Lrctf^-DX. G aN^^mwm(DMm^rc^±Amic 

[003 4] ST. ±aiOcfc'5tCbTp^G aNri^t^? 

he6*T?J5lcgS^/c:1ts 12 1 tC^-Tcfc ^ tC> pSG 
a N3y^^h«6±tCN i/AuM7€:X35^«7£:Q: 
Elc^Omj&L. p^GaN3>^^ha6tc:t-^^y 
^KftftS'^So CICT. CKON i/Auil7tC:fe&tSN 

5 0 nmTfeSo 
20 [0 0 3 5] laQlc^'TciC'P^ (1 0 0) M7?ffi 

OpSGa P»«8^giJJCffl^U <l<OpiyGaPS« 
8±tC. gI2tC^*rJ;'9tC. N i/Au/I nm9^M 
^mmmtSiElc^K>m^ir;i>^ con I/Au/I nM 
9tc4ottSN iM. AulK:^J:t;i nMom^ltt. m 
tf^n^*niOnm. 5 0 nmfecfca'l 0 0 nmTfe 
So cKDN i/Au/I nfli9CD'5'^N iM43j;tfAu 
M«pSG a PS«8hO:t-^^y^J»«S*i:S/-c«)0 
t>C0T^!9. m±m<0 I nMti:pMG aN3>i57^ hS 

30 T$>So pSiG a PS*68tOiP?{i:fi?lJ^tf3 0 0 

^mTfeSo 

l0 0 3 el:klfC^ piyGaPSffi80N I/Au/I 
nfli9fiiJ«r. Cffi-9*7r>rrS«l<DN i/^Aufli7lBiJ 
tc. pSGaPa«8 0^MS^:??lRl ( <1 1 0> 7? 

f^) c7)-OTfeS [0 - 1 - 1 ] ;^fpli: G a N2S¥»i* 

[-1 100] 7jfp]^*^-a-rsj:'5tcffiM'&t)-t± 
"^icnoo ^r^t)-^, mQjfCTjk'r^vitc^ pscaps 

«8(?):4-UxyT— e/3 ^^^^y hti [0-1-1] 7? 
V'-r-i/g V7^*y Fi:pg!Ga PS«80;i-Uxvr 

-i^Byy^y h^:6^-gS(f Scfcatccin&cicffi-y-^ 

r-fTSS 1 :feJ:tf pMG a Pa«8«:afe'&t)^±Sc: 
fctcj;?), pSGa PSffi8C0^Bag^^:??[fiJTfeS <0 
- 1 - 1 > yj\^t G a N3S¥W^*»0 <- 1 1 0 0> 75" 

So 

[0 0 3 7] :^tc. pmG aprnmstGrn-^yr^T 
50 w&\t^&m\.tcw^x\ mx^^nz iS7.m-m%^\c 
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*3i^T 300-400 *c(DsaT 1 ^mmmm'i o , 

l±ON l/AuM7i:pSiGaP»tg8±ON i /A 
[0 0 3 8] 55it(c. ia^^teLfc^'yt!>^7^HlJ:.fc 
fc, jg^^lcJSDTpiyG a Paffi8cD«®^m«*C V 

m^^rcm^yr^Tmmi^^Ly^y-^-r^o cot 

tl. GaN?S^Wife<fct;pSGa P»tE8«x-y^ 

>^*n^i/''o e:nfc<toT^ 0 3 fc^-r <fc 5 c® 

1 «rx'y^i/^|^=fe-r^ c J; OMffibfc n^G 
aNn^^^- hS2£D«Etn(|iJ«® 1 O^J^^-T^o 
*{*fi^fcti> C:cOn{RlMffil Ol±, fifl|^t±*i?^An On 20 
m<OT im. 0 nm<DA 1 M*5<fct;m{fff * 

A^2 0 0nmcDAuM*JI|l^^«frSCi:lCj;!3T 1/ 
kl/kum^m^Ltc'ik> N2 :<?X^H«4'li:*3V^T 
6 0 OTCt? 1 ^J'Hf^a^rfT^ C fclct OJg^f So - 
75-> p^G a P»«8<0gffilc{ip{|iMSl 1 ^Jg^ 
U :t-5-y^'^M^-(i:So CtOpffliJUffil li:LT 
a. mtfT i/P t/AuK«rfflV>So 
CO 0 4 0] ia5ic^-rJ;5}c. pliCaPS^g 

nW«®l 0^3<fet;nMGaNn>^^hM2<O 30 

^AnSo '^ic. ntJWSl 0<W«:TtLT, ft*^#« 
1 2*An/'ct£:5£0ia±€)pftiJ®<Sl uc, :tyx:/ 
■r-S'aV^^'y hfc:Sii:JC':?--i':7*aT> p^G a P 
S^S^M-l^Jc^P^-rSo COfc^. COpMGaP 
Sffi80ilB8fci¥V\ G a Nl^i|i»i4:Sfe^ga^nSo 

[0 04 1] Ji^±(D<fe 3 1;:^ CcDig 1 CDSSSmitc J:n 
a NlR¥S«:««:fi)cS*-l*. ^OS±S©pSGaN3 

y^i>hmQtpmQ avmwLsf^n i/aujk7*5 

cfctfN i /A u/I nM9;&/rbTg^-&L. ^O^. p 
S G a P gffi 8 cO^F»fl^^73 (S] i: C S+J" 7 r f 7 »« 1 

±oG a ii%^wm<r>mw§mi5^ti^-m-^iir) 

>yei'i/*5j;tfx>y5^>'^^-r§c:i:(c<j;D^£L/-c^. 50 
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pgUG a Pa:K8^^(D^P^^^73[R)li:JQoT^r»1-rs 
c:i:lcJ;t)GaNJ^^Wi*®«:|ir>f1bTtttgg§4Sffi. "T 

^C^f dCi:*^T-^5o p^G a N=i>'i5?i' hji 

6 t p^G a PSffi8i:{i, ^JS^SflMT^S N i /A 
uM7*5j;t>*N 1/Au/I nfliSSr/rLTS^^nT 
V-»«©7?, ^<Dg5^®K:pS!GaN3i/^i5'hS6i:p 
SIG a P»«8 t(DmT<Dni'1^rcl,tlElL(DJ^W}^mf 

[0 0 4 2] C(7)%B^©^2 0^fiSJgSti:oi/^T 

S CH (Separate Confinement Heterostructure) 

[0 0 4 3] CCD^2(D|ISajgfi|lC*3V-'T{±, miOiC 

^f<j;5K, mi<omm^mtmmti::^mic^'}. cm 

•^yr^rmm l ±{Cnl/G a N/'?-y:7T^2 2:S:^ 

MS-iirfc^> COnSG aN>'<;-y7r;i2 2±fi:. 

G aN3V;Sf^^ hjl2 3. n^A 1 G a Ni'^'V H® 2 

4. ni/G a N^»ffiyi2 5. SttM2 6, pliGaN 
ytm^27. pMA 1 GaNi'^'y KS2 8:feJ;t;p 
aGaN3^^f^'h«2 9«:)li^5(:figS$-<±S„ CC-p. 

#®©;S2©«aj;&^tfst. nmc at^/'^^yyrmzz 

{i25nm. niyG a Nn^^Jf hJl2 3 fi3 /im. n 
^A 1 G aNi'^-y KJ12 4tt0. 5;tm> nSGaN 
^mf^Z 5liO. \ iim, pMG zNytm^Z7l± 
0. l/tm^ pSiA 1 G a N^'^-y FJ12 85*0. 5^ 
m. p^G a Nn>^;? hS2 9t± 1 /imT'feSo S 
fc, gtte 2 6 Itm^lSmStl^ 2 n m©G ao. > In 
0.2 nmtm-^if 4 nm(DG ao.ss I no. osNmt^St 

SIC 1 ommmi^tz^mm^^pm^^mt^o 
[0 0 4 4] mc. mi ois^xfmi iic^-r^^ic^ 
^KDmmmmtmmic. pSGaN3:/:j?i/h®2 9 

±'\C»N i/AuSi3 0<^>ffM. Ni/AuM3 0*5j: 
lh*N 1/Au/I nM3 Z^ffLTOprnG aNa^^Si 
i^hBZQt. (10 0) ffi:^ffi<Dp^Ga PatS3 It 
CtB-9-:7y-i'rS«2 l(D|^*%HcDyD-bX 
*iSTs pMG a PS«3 l±ti:, Nl/Au)K3 0*3 
J;tfN i/Au/I nJl3 2;fe:rhLT. p^GaNnV 
^i'hM29. p§L'A 1 GaN^''7'yK«2 8. p^G 

ah^mmm2 7. m^mze. ngyc aN^ii?ss2 

5, nSiA 1 G aN^'7'y KJ12 4*3<fclfnSGaN3 

v^ff h^2 3*^iis^i«^*nfc^jfi*je^-rso 

li#llS-r§*^. C(Dt§^. p§yG a P««3 
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So ccommmmt. n i/AuM3 0fe<fct;N i/a 

u/I nM3 2^^>LT^ G a NJh^Wl^-mcim 
CO 0 4 5] :^{C. nmc a Na^^^t^ ]~m2 3±.icm 

n (fg^-sf) «:}gfigLfc^, c<os i 02 ]i±tcyy 

i^^7W-fCj;f3mtf»**^3. 5 mT'llSAM 0 

}^«©S 1 02 )«:J3*t;^©±<oix'5;>xh/<^'-:y%v 

X^'i: LTfiRJ^ff H e *M^{^x:^;mi-2 5 0 k e 

Vs K-x« 1 X 1 0 ' 5 c m-2 o^^^-e-r^vjiA-r 

fcftS*--?.. n^GaN3>'^^ hJi2 3:j3j:t?nSA 
1 G a N ^7 ^ <y KM 2 4 O— g|5t H e AV^i" VSA^ 

5^S3 3i:*S. 

[0 0 4 6] >*:tc. 7'y^^fflt/>/c>J'X-y hx-;;^:y^ 
ICJ;!?, x^yg^vyvXi'irLTfflve.nrcS i02 M 

^' 2 3 «JJ;l>' ttg5$^5S® 3 3 ±t£: n flijmfiS 3 4 ^Jg 
fie-rsi:2:t>(c:, p^G a Pll^3 l (DXatc pffllQffi 

'ik. il£DtW#{itcfaoT pMG a PSffi3 1 ^3j;D*G 50 

a N %^m{i^m^f ^-r-mcmwitt * c 1 1 j; . «igi§ 
trjit>%mmmm-^mm.-r^o com. c(o/'^ 

T. smt-r^ s c H«ii€)G a Nm^mwu—^tm 

CO 0 4 7] ci<DlB20|^S8Jg»St<}:n{f. isionsa 
<kaft*iJ^S*fe#Sili:*^-e#So -Tftfe-fe, GaN?^ 

SCfcA^f^s b/-c*^-3TpM«®3 5<7)3 

i|sSS«:U— If oftiJffllHlgSsbtfe P,*^ UiiJK^^n^c pSG 
aPa«3 l^fflV>Ti/-^St:i:A^C,. SimielSSA^:^-^'^ 

>y :fTmi&-s^tvrc g a Ni^^ii^i* u-nf ^ni^-r « C i: 
CO 0 4 8] m:. com^(ommmmic-o\,^xmwm 
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CO 0 4 9] m^i£> ±^(Dm 1 ^^um2(Dmmmm 

±x&(Dm 1 ©j|flfi}i^ftl43.kt;S2©^«am«lfi:t3V>T 
tt. pSGaN3V^'^'bii6±fcm«n/'cN 1/A 
uBg7 t pMG a Pa«8±tc}15fiK$nfcN 1 /A u/ 

1 nM9tOi4af{CJ;t)p§yGaN3>'^^hM6i;p 
SG a PS«8i:^M^bTV^S*\ ^J^(±\ N i/A 
u/I n^g^D-retJOKlN l/'Au^«rfflVTfeJ;V->o 
COif^. N l/Au/I nM9^ffl^/^/^:ii•a■^i:J:b--<. 

mmL->p-r^m&<^^i}\ m^i,i3 o o~4 o oict 

t> pSGaNn^^^^h^efcpSGaPa^Si:^ 

2 1 «rfflV^T</^S*V Ctlt^^^m:^iiL(D-^yy-^T 

CO 0 5 0] *fc, ±Kli©^2©||iSBfg^tC*5V^T«v 
nSGaN3>'^fi'hg2 3fe*tfn^A 1 GaNi'^ 

•y FM2 4tcHe;&f's}-viiAf Sc:i:{c<fc»3ili?itiEfe3^ 

ms 3^jgfigLTV'>s*\ mtfx 01 o{c^-r«^ 

•P, p^GaN3V;5fi'hS2 9*3j;tfp^A 1 GaN 

ib<Dm'picm.mm^m^mfS.Lri>^\^\ com-^. p 

SGaN3>'^f^'hJS2 9<0JP5*M /t m7?^S C 

#JitL. H e cD't':t>'aACDX;t-.;l/^— ^CT^tf 1 5 0 

keVfe-rSo £:oi:#Ofe!-i'ijlS^5{i«*;i /imi: 

coos 1] ±jS©||2(OISjSJ^i®lC^3V^T{±. 

i':t>'}iAfi:J:t)Si!it^59M3 3*Jg^LTV>S*<. C 

<Dmmmmm3 3ii.. m^i£. c(Dmmimm3 sicm 

^■r5g|5^}-<DnSGaN3:/^fi^hjB2 3fe<fctfpSA 

I G a N^^y K;12 4«rx>y^>'tJ^|^SLfc:^. CO 
SPtfi-^jeaiJKti: J: *) ffifeiity d i: tc J; 0 L T «. J; 

CO 0 5 2] ±ai(om 1 *5j;tfm2coiifiSff^sfc 

Co 0 5 3] 

{f . m 1 (Dmm<D-'yf(D^m±icis.m-s'iircmim% i 

I I -vm^1?J#»i*Si:i#ggtt^W'rs^2cO»;K 

m2<Dmm(^^mmmi3^t.mm%\ i i-vMt-a- 
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H<^S«*S«*fflv^Sci:*<. gfbtilSi I i-v 
CH 1 ] ;i (D^BMcDfH 1 OUSSJgffifc J; « G a N3S¥» 

C0 2 ] d ©%BB<om 1 (Drntmrnic j: a g a n m^m 
msi c (DmM<Dm i <ommmmic j; s g a n 
[0 4 ] c (omM(Dm 1 (Dmmmmic j; s c a nis¥» 

en 5 ] C <D^B^®^ 1 OHfiSfg^tc J: S G a Nl^^ji* 



74 



[gl7] CS-9-7r'l'TaSi:^©±t^gLfcG a N 

So 

[09] c:©^B^(7)^10ll)}SJ^ffit*5V^TfflV>P.nS 
(10 0) B:)?teco pSiG a PaiS«r^-rBSi^0T?fe 

So 

Cia 1 0] C£0|gB^(Dm2<0^SSm^tC<fcSG a NIS¥ 
JO Ciai 1] C(0^B^<0^2©||*SJ^Jgtil.feSG aN?^^ 

ifoSjiDSrs^SiB^-rsfcsxD^iiiia-pfeao 

[012] G a N/ I n P^-g-^JC^/l/^^r— /^v K^t? 

C0 1 33 pSG a N/p^ I n PSg^OX^^I/^^--"? 

> F0t?feSo 
CI9^«lttB«] 

1 . . • CaS-t}-7r-l'7'»«, 2 • • • nSGaNni' 
h^> 7 • • • N i /A uM^ 8 • • • pSG a P 
Sffi, 9 • • • N 1 /A u/I nM. 1 2 • • • 

20 m. 2 I ' ' ' cm^yr-fT&m. 2 3 • • • nsio 

a N3>'^'-}' h®. 3 0 • • • N 1 /A uBS> 3 1 • • 
• pMC a P«ffi. 3 2- • • N 1 /A u/ I nH, 3 
3 • • • «i!it$l5?»® 



mil 



[03] 




7 Hly-AuM 

r>6 (p) paosNa y hJB 
5(p}pBAI0aN^9Tl<« 

V <3(n)i>BA]0>N^9 » KJ» 
1cn'»7r-«rx« 




8 pBGkPJtC 

9 NI/Au/'InM 
7 
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(9) 
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Ttll30]Alll 




EoTll 
(Oil) 





OF 


















j <Oll> 



mi 0] 



\\\\\ 




'2d (p) pSG aN3>'^^hJV 

2d(p)piBAlGaN^9 7 

27(p) paG»N%«M 
-26 attJB 

-25(n) nHaaN3tii»tt« 
'24(n)naiA'lGaN^ 9 7 HJB 

d~23(n)nfflGaN ay^^^hM 
a -22(n)dfiaaN/«T7rJB 

•—21 cnir7y'4rs« 




26(n)>- r 



31 (p) pflGaPStt 



[0 1 3] 



ptIQaN 



paiAP 

_J 
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